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Discrimination Apparatus in Paper Currency 
Counter : — 



1 2 ' A discriminat ion apparatus In a P^gKff* 'Sr 
M r f .=. ot the not. «,» =g th , sur a P™'* 

r" cen :: o T 0 v sriSJS * detect, ^ 

" ra^st^C^-n to atop t,a T «n o f tne notes 

riPtectino function to start tne couiux*iy 

to output an abnormality detecting sign** 
releasing function is ON. 



to oe used In a "^teSS apparatus in a paper currency 
'^^nhslor^rtT^^ 



I 



1 



LJ v . nrf aa "Discrimination Apparatus in 
currency counter -of this kind ^ ^ 60 _ 
Paper Currency Counter in _ _ . 

^^^^^t^Ji. by sucking and peeling 

th e notes, ^mMe^ a ^^^t^S on shafts revolving and 
them off one by one by a -^^Xther or not notes of 
rotating on their axes, and ^to ,c ^ be in^C Qunted^ 

Si^eTThTWking organ such as ^ ^ ^ &lso 

notesmainlyj -rrr^e^s"a7e~to~b7^ 

f Whl^TthoTeTther paper may oftsn be so busy 

S note counting ^.J^VSi discrimination mode to the 
as to forget the switching ofW di3crim ination is decided 
OFF mode. »^ 4 - CM ;' *^^t. i. counted, so that the 
at the instant when the fir3t 

— ■ 



the paper sheets. 
cle ared, and the holder isjened £ e t ^ ^ 
The mode is then ^tThe counting operation. As a result, 

the paper sheets to start u* . — , 

the operability_i£_troub^^ 

^-HfhTin^n^^ a di30 rimination 

thus far described andhas an object t * Mdto perform 

^•r.tu.in.W«c«rr^^^^ # flr3t note becomes 

on i y the counting ^^^uction «d., by 

abnormal in di scriminatl °^<" \lv - - 

Se detectionjr^^ ZZZ^^— 

5^**^**^^ apparatus in a 

invention, there is P^ 1 ^* ^/discriminating the notes, 
paper currency counter for the note3 onto suction 

3&£U a holder is ^-J^^, comprising: a different 
shafts and peeling them of J« ^ whether or not a 
Xlad note detecting function tod ^ ^ no b 

note is one of a pat tern from the surface of 

counted, by reading out a su-faca p 



YAHAGiOA i ASSOuA;^ 



No. 32*:= t 



the note and by comparing the surface pattern with reference 
data stored in advance; a selection function to designate ON-OFF 
the different kind note detecting function; and a drive stopping 
function to stop the counting of the notes when an abnormal 
discrimination, in which said note is not coincident with the 
reference data is decided by said different kind note detecting 
function, characterized: in that said drive stopping function 
includes an automatic releasing function to release said 
different kind note detecting function to start the counting 
when a first note is decided to belong to the abnormal 
discrimination; and in that said automatic releasing function 
has a release alarm function to output an abnormality detecting 
signal when said automatic releasing function is ON, 

[ Functions] 

j According to this invention, there is provided an 
automatic releasing function to release said different kind 
note detecting function to start the counting when a first note 
is decided to belong to the abnormal discrimination. As a 
result, only the paper sheets are counted when the first note 

belongs to the p aper sheets other than notes. ^ 

On the other hand, a release alarm function provided to 

'"output an abnormality detecting signal when said automatic 
releasing function is ON. At the instant when the 
aforementioned counting operation is ended, for example, the 
operator is enabled to recognize that the counting operation 
was performed with the different kind note detecting function 
j*- OFF (or released), by confirming an abnormality detection 
signal outputted from said a larm function. . 

[ Embodi ment] — 

„ The invention will be described in connection with one 



embodiment with referen ce to Figs. 1 to 10. 
First of all, a construction of the mechanism of a paper 



currency counter will be described with reference to Figs. 1 
to 3 . This counting mechanism places notes S on a holder 1 and 
rotates this holder 1 horizontally on an axis 2 to bring it to 
a counting position, as indicated by solid lines in Fig. 1, and 
to a standby position, as indicated by chain lines in Fig 1 
When the holder 1 is at the counting position, according to the 
fundamental construction, suction shafts 5 are rotated 
clockwise on pins 6 while a rotary cylinder 3 1S being rotated 
on a pin 4 counter-clockwise of Fig. 1 so that the notes o are 



3 



peeled off the holder 1 one by one and counted by applying a 
vacuum to the inside of the suction shafts 5, and so that the 
notes are discriminated by reading out the reflected light of 
an optical beam, which has been irradiated from the later- 
described projection on the surfaces of the notes S, by a 

,/ eCeP ?he "aforementioned holder 1 is provided with a back plate 
la for supporting the notes S on the back side (as opposite to 
the suction shafts 5) , and this back plate la has a surface lb 
formed of a black color for reducing a reflection light l evel. 
T h6 pln3 4 an d 6 of the aforementioned rotary cylinder 3 

* and suction shafts 5 are formed hollow, as shown in Fig. 3, and 
are connected through a suction conduit 7 to a suction port 9 
of a vacuum pump 8 . The vacuum of this vacuum pump 8 acts upon 
the notes S through an opening 10 formed in a portion of the 
outer circumference of the suction shafts 5 so that the notes 
S are sucked by the suction shafts 5. Midway of the suction 
conduit 7, on the other hand, there is provided a pressure sensor 
11, by which it is detected whether or not the vacuum in the 
suction conduit 7 has risen to a level as hig h as to suck the 

n ° teS To a discharge port 12 of the aforementioned vacuum pump 
8 on the other hand, there is connected a discharge conduit 

which is provided at its leading end with a discharge 
14 for blowing the exhaust air to the sides of the notes S to 
facilitate mutual separations of the notes S. Midway of the 
^charge conduit 13, on the other hand, there is disposed a 
s"eroid valve 16 for switching the exhaust air to a release 
Port 15 when the notes are not counted, to prevent the noises 

f-rom the disch arge nozzle 14. . _ 

Oneachof the aforementioned aucti on shafts ontneocner 
hand there is fixed a oair of position regulating members Sa, 
as sno^ " Pigs 1 to* 3. These position regulating members 



If 
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is positioned at a portion (i.e., a position Sa where the note 
is sucked and separated in Fig. 1) where it is detected on whether 

or not it has been doubly fed. _ _ 

To the outer circumference of the aforementioned rotary 

cylinder 3, on the other hand, there are adhered a plurality 
of action members 17 which are made of a magnetic material . In 
dependence upon whether or not those action members 17 act upon 
a magnetic sensor 18, it is decided whether each suction shaft 
5 is in the standby position (in which the opening 10 confronts 
the note and in which the suction shaft 5 communicates with the 
vacuum pump 8) or in the start position (in which the opening 
10 is just before it confronts the note and in which the suction 

tube 5 is blocked from the vacuum pump 9) . 

, g Here in Fig. 3: reference numeral 19 designates a counter 

ro otor for driving the rotary' cylinder 3 through a belt 20; 
numeral 21 a oump motor for driving the vacuum pump 8 through 
a belt 22; numeral 23 a holder motor for turning the holder 1; 
and numerals 24A and 24B holder position detecting switches for 
detecting whether the holder 1 is in a closed position (close 
to the suction shafts 5) or in an open position (apart from the 
auction shafts 5) 
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in the vicinity of the rotary cylinder 3, moreover, there 
is provided a separator 25. This separator 25 is supported to 
turn horizontally by a pin 26 and biased counter-cloc kwise of 
Fig. 1 by a spring 27. Moreover, the separator 25 is turned 
clockwise of Fig. 1 by the action of a batch solenoid 28 And, 
this separator 25 has a function to be inserted into the 
clearance between the note, which has already been peeled ^of f 
when a note of different kind is detected, and the note which 
is not peeled off yet, to separate the two notes, as will be 

described hereinaft er, „ . ■— -77—7 

With reference to rig. 1 , her. will be described a sealing 
mec hanism tor Impressing a seal on a band-wrapper which has bound 

*" tsUnated by reference numeral JO In rig. 1 g . Sjg 
holding member which is mounted on the holder 1. This seal 
holding member 30 supports a seal 31 movably in . 
arrows (a) and tb) and movably close to and apart iron the notes 
S Z the other hand, the aforementioned holder P">«« 
US root end portion with a dial 32 which is turned to move he 
aforementioned seal 31 in the directions of arrows (a) and (b, 
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so that a sealing portion 31a of the seal 31 is positioned on 

a band-wrapper B. — - — : — 

On the other hand, the bed supporting the holder 1 is 



71- 



provided thereon with an impact arm 34 to be turned in a 
horizontal plane on a pin 33, and a solenoid 35 for turning said 
impact arm 34. When this impact arm 34 is turned by the action 
of the solenoid 35, its leading end portion pushes the rear end 
portion 31b of the seal from the back and brings the sealing 
portion 31a of said seal 31 close to over the band-wrapper so 

that this ban d-wrapper la sealed. 

n With reference to Fig. 1, here will be described a double 

feed detecting mechanism for detecting the double feed of the 
notes which were peeled off by the aforementioned suction shafts 
5. 



Designated by reference numerals 37 and 38 in Fig. 1 are 
a double feed detecting lamp and a light receiving element (which 
constitute a double feed detecting sensor) . Designated by 
numeral 39 is a condenser iens for condensing a light on the 



li ght receiving element, — __ _ 

Both the aforementioned double feed detecting lamp 37 and 

light receiving element 38 are directed toward the rotary 
cylinder 3. The optical beam, as emitted from the 
aforementioned double feed detecting lamp 37, is irradiated in 
a direction to intersect the peeled note Sa and on a generally 

cente r position of the peeled p ortion of said note Sa. 

Moreover, the quantity of light having tr ansmi 1 1 ed through 

the optically irradiated note Sa, that is, the quantity of 
transmission light is detected, and the decision on the double 
*eed is made on the basis of the quantity of transmission light 
which is detected by that light receiving element 38. 
Specifically, the normal feed (or 

if the quantity of transmission Ughtls at I predetermined ^or 
higher level, and the double feed is^decided if the quantity 
of transm ission light is at a pr edetermined or lower level. 

With reference to Figs. 1 and T , here will be descilbed 

a discrimination mechanism for discriminating the kinds and 

sides o f notes. — r— rr~^ 

Designated by reference numeral 40 in the Drawings is a 

projector for irradiating a light on the foremost one Sb of 
LtMflWttraCM. Designated by numeral 41 is a receptor (or 
^Section element) for receiving receiving the reflected 
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light of the light which has been irradiated on the note Sb from 
the projector 40. The optical beam, as emitted from the 
projector 40, is irradiated on a region including an area E of 

t he note Sb, as indicated by double-dotted lines. 

On the other hand, the aforementioned receptor 41 is 
1 constructed to include an area sensor 42 for generating an 
electric signal according to the pattern of the note surface, 
and a condenser lens 43 for condensing the reflected light of 
the note Sb on that area sensor 42. Moreover, the 
aforementioned area sensor 42 is activated by a trigger signal 
emitted from a later-described discrimination control circuit 
46, i.e., a two-dimensional sensor in which a number of linear 
image sensors are arranged in a direction perpendicular to the 
lines. The area sensor 42 scans the aforementioned area E and 
transforms the quantity of reflected light at a predetermined 
position (i.e., line or coordinates) of that area E thereby to 
output a signal having a waveform according to the pattern of 
the note surface . Specifically, the aforementioned area sensor 
42 corresponds in its transverse direction to the X-coordinate 
of the area E and in its longitudinal direction to the Y- 
coordinate of the area E. In these correspondences between the 
longitudinal-transverse coordinates oC the area sensor and the 
x-Y coordinates of the area E, the surface pattern {or line data) 
in the area S can be read out by designating Y « 1, Y - 3 and 
the line, for example. Moreover, the read area data are 
compared with the reference data stored in a (later-described) 
ROM 64 so that the kinds and sides of the note Sb can be 

discriminated ( as will be described in detail) . — 

With reference to Fig. 4, here will be described a counter 

control circuit (or a drive stopping function) 45 and the 
discrimination control circuit (or a different kind note 
detecting function, a drive stopping function, an automatic 
releasing function and a release alarming function 46 for 
controlling the aforementioned counter mechanism and 

di scr imi nation mechanism, respectively. — 

specifically, the counter control circuit 45 is 

constructed to include: a ROM 47 which is stored with a 
later-described counter control program (as should be referred 
to Pigs. 5 and 6) and so on; a RSM 48 for writing/ reading various 
data in accordance with the program stored in that ROM 47 ; and 
a CPU 49 for controlling them. With the CPU 49, moreover, there 
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are connected through an input aide I/O port 50 and a receiver 
51 a START switch 52 for instructing a counter operation start, 
a detection mode switch (or selection means) 53 for 
d< scriminating the fcinds and double feed, and a side mode awitcn 
54 for discriminating the sides. Further connected are the 
holder position detecting sensors 24A and 24B for detecting 
whether the holder 1 is at the closed position or at the open 
oosition, the rotary cylinder position sensor 18, the pressure 
sensor 11, and other operation switches 55 such as a clear 



switch. 



switcn. . .. — — : — — 

xheae operation switches 55 include not only the 

aforementioned clear switch but also a changeover switch (or 
an automatic releasing function) for releasing the 
aforementioned detection mode switch 53. This changeover 
switch can set the ON-OST actions, which are made in association 
with the ON-settingof the aforementioned detection mode switch 
53. More specifically, let the case be considered, in which 
the aforementioned detection mode switch 53 is turned ON and 
in which the aforementioned changeover switch is turned OsF . 
When it is decided by the discrimination mechanism that the first 
one of a bundle of notes to be counted and discriminated is 
abnormal, its count and discrimination are not started. Let 
orher cases be considered, in which the aforementioned 
detection mode switch 53 is turned ON and in which the 
aforementioned changeover switch is turned ON. When it is 
decided by the discrimination mechanism that the first one of 
a bundle of notes to be counted and discriminated is abncroa., 
the aforementioned detection mode switch 53 is automatically 
turned OFF so that not the discrimination but not the count of 

turned OFF so. that only the count of the notes is patterned, 
is indicated by a display unit (or . release aiding 
function) 63 that the detection mode switch 53 has been 
Somatically released. On the other hand, the count to be 
perTrmed whe'n the aforementioned detection mode switch 53 is 
Somatically released includes a batch (or designation) icr 
S^Si~t«l notes and the uncounted notes by turning 
tne separator 25 is turned when the counted value reaches a 

oJer hind, the START s witch 52 is const^idTin- 
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this embodiment, to include a push button 60 (as should be 
referred to rig. 1) disposed on the holder 1. This START switch 
52 may be exemplified by a (not-shown) sensor for detecting that 

rh„ hniriar i la loaded with the notes S. . 

With the aforementioned CPU 49, on the other hand, there 
are individually connected through an output side I/O port 61 
and a driver 62 the solenoid (or the sealing solenoid) 35, the 
lamp made of the double feed detecting lamp 37 or the projector 
40, the holder motor 23, the counter motor 19, the pump motor 
21, the solenoid valve 16, the batch solenoid 28, and a disdplay 
unit 63 disposed in the (not-shown) control panel of the paper 
currency counter for displaying the number of notes, the 
presence of abnormality and so on. 

u on the other hand, the aforementioned discrimination 
control circuit 46 is constructed to include the ROM 64 for 
storing the discrimination control program (as should be 
referred to Figs . 7 and 8) , a RAM 65 for writing/reading various 
data in accordance with the program stored in that ROM 64, and 
a CPU 66 for controlling them. With the aforementioned CPU 66, 
• moreover, there is connected through an outputting I/O port 70 
and a drive circuit 71 the area sensor 34, the output of which 
is inputted through an amplifier 72, an A/D converter 73 and 
an inout side I/O port 74 to the aforementioned CPU 66. 

?-? Here, the drive signal to be fed from the aforementioned 
drive circuit 71 to the area sensor 34 is composed of an X- 
axis driving signal and a Y-axis driving signal so that the 
surface pattern (or the area data) of a specific position in 
the area E of the note may be read out in response zo the outputs 
of those X-axis driving signal and Y-axis driving signal. When 
the data of the surface pattern in such area E are to be fetched, 
moreover, the Y-axis driving signal may be cutputted at first 
to determine the Y-coordinate of the area E (as should be 
referred to Fig. 2) , and the X-axis driving signal may then be 
outoutted to determine the X-coordinate of the area E. For 
example: the Y may be set to 1 to read out the data in the area 
E as the line data (X, 1); and the Y may be set to 3 to read 
out the data in the area E as the line data (X, 3) , so that these 
plural line data (X, 1), (X, 3) and so on as read out may be 
compared with the reference data stored in the RAM 65 (Here, 
the X-axis and Y-axis of the driving signal correspond to the 
X-axis and Y-axis of the area E, respectively, as shown m Fig. 
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With the aforementioned A/D converter 73, on the other 
hand, there are connected through an amplifier 78 the double 
feed detecting sensors 37 and 38 like the area sensor 34 
Between those amplifiers 72 and 78 and the ^ 
moreover, there are individually interposed analog 
and 80 which are activated in response to a switch signal co-± ng 
from the output side I/O port 70. By these analog ^switches 79 
and 80, the output signal of the area sensor 34 or either ot 
the double feed detecting sensors 37 and 38 is fed to the A/D 

.^the'other hand, the CPU 49 of the aforementioned counter 
' control circuit 45 and the CPU 66 of the discrimination control 
circuit 46 are connected with each other through data 
transferring I/O ports 81 and 82 so that they can associate wxth 
each other h v converting the data to each other. 

the content of the program which is stored in the ROM 47 of the 
cne convouv. *- , _ ircl2 *t 45, together with the 

aforementioned counter control circu-c ho, y 

the following desc ription, _ — 

m (a) <> Cou nter Control Operation 1 



should be referred to Figs. 5 and!) 



<Step 1> 



'^1 power ON 



^iH. decided f 5 = S output signals 5 ^g^gf^" 

whether or not tne noiaer i 
detecting sensors 24 A ^ in the opea position 

in the open . Potion The holder ^ ^ ^ ^ 

by driving holder motor 23 (at seep 

I? _ -..-/L to Step 4 if the answer is YSS. . 



the routine a dvances to Step 



t! h« decided from the pres ence/ absence of the output of 
T^tt nation sensor 18 whether or not the suction 
the rotary cylinder position sensor suct ion shaft 

shaft 5 is in the standby P~" io » < t ^ a ' ^ S counter ffi0tor 
5 is in the position to ^Lf t ^ in the standby 

iL^^Uf S answer is KO, and the routine advances 
to next Step 6 if the answer is YES. 
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It is decided whether or not it is in the mode setting 
operation. If the answer is YES, the various mode setting 
operations such as a sealing mode is set to store the sealing 
rcode(at Step 50) . If the answer is NO, on the other hand, the 

routin e advances to next Step 7. 

<Step 7> 



Hi- 



It is decided whether or not a start signal (ST) is 
outputted from the start switch 52 . The routine returns to the 
aforementioned Step 6, if the answer is NO, but advances (at 
a timing T t ) to next Step 8 if the answer is YES. 

<Step_|>_ decided whether or not the detection mode svitcn 
ia ON. If the answer is YES, the double feed detection lamp 
37 and the projector 40 are lit (at Step 9) . If the answer is 
NO, the routine advances to next Step 10 to start the counting 
operation. — ■ 

< Step 10> — ~ 

Hl it is decided from the outputs of the holder position 

sensors 24A and 24B whether or not the holder 1 is in the closed 
oosition. If this answer is NO, a holder motor drive signal 
*<KMD) is outputted to drive the holder motor 23 thereby to set 
the holder 1 in the closed position (at Step 11) . If the answer 
is YES, the routine advances to Step 12 (at a timing T a ) . 

r / St *Vw drive signal (MP) is outputted to drive the pump 
motor 21, and a solenoid valve drive signal <SV) is ^tputted 
to switch the solenoid valve 16 to the side of the discharge 
nozzle 14. - — — — 



n it is decided whether or not the suction shaft s is ir. tne 

T] start position. If this answer is NO, a counter motor drive 
signal (CUD) is outputted to drive the 

and reverse thereby to set the suction shaft 5 in the start 
position (at Step 14) . If the answer is YES, on the otner hand, 
the routine advances to next Ste p ( at a timing T 3 ) 

r ^ttls decided whe ther or not a Pressure^declsion signal 



( VS W , is outputted, that is, whether or not the . vacuum in the 
auction conduit 7 has risen to a predetermined level. If this 
Answer is NO, it is decided (at Step 16) whether or not a 



II 



predetermined time (i.e., a timer required for the vacuum to 
rise) has elapsed from the aforementioned timing T„ If the 
answer of Step IS is NO, the routine returns to Step 15. If 
the answer of Step 16 is YES, on the other hand, the routine 
advances to a later-described failure suction rule (as 

indicated by chain lines A in Fig. 5 (A) ) . 

„, if the answer of Step 15 is YES, on the other nana, the 

5 routine advances to next Step 17 (at a timing T 4 ) . 

Otep 17> — : — 

S4 When the aforementioned pressure discrimination signal 
(VSW) is outputted (at Step 15) , the counter motor drive signal 
(CMD) is outputted to start the rotations of the rotary cylinder 
3 and the suction shafts 5. _ _ 



< Step 16> — _ — 

S 1 The suction shafts 5 peel off the notes one by one and counts 
them, and a trigger signal (TRG) for fetching the detection data 
of the area sensor 42 is outputted each time the rotary cylinder 
position sensor 18 outputs its signal <SNS) . At this time, on 
the other hand, a counter signal (CUT) is outputted to count 
(or discriminate) the notes (at t imings T a to Tm) . 

<S tep 19> — —- ~r——, 

r, it is decided whether or not the pressure decision signal 

(VSW) is outputted, that is, whether or not the notes to be peeled 
off are exhausted so that the vacuum in the suction conduit 7 
cannot rise (OF?) . The routine advances to next Step 20 on 
condition that the vacuum is OFF (at a tim lr.gj^ 

f7 < " 5£gE ThTcounter motor 19 and the pump motor'21 are stopped. 

<Sr * P In^arallel with the operation of stopping the rotary 
cylinder 3 at Step 20, it is decided whether or not the open 
signal of the holder is outputted. The routine return to , st«p 
2 !at the timing fa), if the answer is YES, bur stands by at 
this Step 21 if NO. When the routine returns to Step 2 ^(a the 
timing in, moreover, it is decided whether or not the folder 
reopened, and the holder motor drive signal (HMD) is outputted 

till the holder 1 is opened. 

WhiTThe holder is opened (at .Up 4: a timing W , 

moreover, the motor drive signal (HMD) is turned* FF , and 
simultaneously with this the counter motor drive signal (CMD) 
is outputted to drive the counter motor 19. when the suction 
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shaft 5 is moved to the standby position by the drive of that 
counter motor 19, moreover, the output of the rotary cylinder 
position sensor 18 is turned ON, and simultaneously with this 

the. counter motor 19 is stopped (at a timing T^) ♦ 

(0 When the suction shaft 5 is thus stopped at the standby 
position, the count starting state is instantly established in 
response to a next start signal (at Step 7) to complete the next 

preparations . ________ 

(l Here will be described the suction and failure processing 

routine A. ________ 

. t When the rotary cylinder 3 cannot be stopped at a 
i predetermined position due to a failure of the brake of the 
counter motor 19, more specifically,' the inside of the suction 
conduit 7 is not sealed from the outside . As a result, the vacuum 
does not rise even after lapse of a predetermined or longer time 
(at Step 16) so that the pressure decision signal cannot be 

turned ON. — -— 

^3 In this case, the counter motor 19 is reversed slow (at Step 

30) to adjust the position of the rotary cylinder 3 thereby to 
repeat the operations of Steps 13 to 15. when the vacuum does 
not rise even after the repetition of N-th time of the operations 
(at Step 31), the pump motor 21 is stopped (at Step 32) to outOput 
an alarm signal (at Step 33) , and the apparatus is then stopped 

(a t Step 34) . — ~ — T 

Next, the counting flow in the CPU 49 will be described 

with reference to Fig. 6, and the deciding flow in the CPU 66 

w ill be described with reference to Figs. 7 and 3. 

<> Counter Control Operation 2 

i$ (as should be referred to Fig. 6) 

<;step ioo> _____ 

a Start — 



<Step 101> — • " _. 

n It is decided whether or not the detection mode switch 53 
is ON, that is, whether or not it is necessary to read out the 
pattern on the note surface. If this answer is YES, the 
discrimination ON signal and the side mode signal (only when 
the side mode switch 54 is ON, as in the following) are outputted 
(at Step 102) and are fed (as indicated by arrow (1)) to the 
discrimination routine, as shown in Fig. 7. 

a When the detection mode sw itch 53 is OFF, on the other hand, 

it is decided that only the counting operation is to be 
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performed, and the routine advances to ne xt Step 103, 

<Step 103> 

, ; -7 The rise in the rotary cylinder position sensor output 
* signal (SNS) is detected, and the routine advances to next Step 

104 if the answer is YES ♦ 

< Step 104> 

£y At the same timing as that of the aforementioned Step 103, 
the trigger signal (TRG) is raised, and the output of this 
trigger signal {TRG} is fed to the discrimination routine (as 
indicated by arrow (2)), as shown in Fig. 7. _ 

<Step 105> , 

^ The ON-OFF state of the rotary cylinder position sensor 
output signal (SNS) is detected. If this answer is ON (YES) , 
i t is decided (at Step 106) whether or not the pressure decision 
signal (VSW) is ON. If the answer of this Step 106 is NO, the 
decision OFF signal is outputted (at Step 150) , and the drives 
of the counter motor 19 and the pump motor 21, and the lightings 
of the double feed detecting lamp 37 and the projector 40 are 
stopped (at Step 151) . If the answer of the aforementioned Step 
106 is YES (with the output of the pressure decision signal 
(VSW) ) , on the other hand, the routine advances to next Step 
107. ! 

<Step 107> : . r . -4 

7> it is decided whether or not the detection mode switch 53 

" is ON. The routine advances to Step 108, if the answer is YZS, 

but to Step 109 if NO. ; • 

<Step 108> . —t~ 

r when a no te of different kind is detected, when a side 

mcoincidence is detected in the side discrimination mode, when 
no mcoincidence is made with all the reference patterns to 
decide a failure discrimination or when a double suction is 
detected, it is decided whether or not an error signal (as 
indicated by arrow (3)) is inputted from the discrimination 
flow. The batch solenoid 28 is activated to interrupt the 
counting operation, if the answer is YES, but the routine 
a dvances to Step 109 if the answer is NO. _____ 

<5teP lt°!s decided whether or not the batch mo de is m. TEST 
routine returns to Step 105, if the answer is NO, but advances 
t o Step 110 if the answer is YES, 
<Step 110> 
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73 The number of notes is discriminated. If it is decided 
(NO) that the counted note number has failed to reach a 
predetermined value, the routine returns to Step 105. If it 
is decided (YES) that the counted note number has succeeded in 
reaching a predetermined value, the batch solenoid 28 is turned 
ON (at Step ill) to separate the counted notes from the uncounted 
ones-; After this, the discrimination OFF signal is outputted 
(at Step 112) (to the discrimination flow, as indicated by arrow 
(1)) to stop the drives of the counter motor 19 and the pump 
motor 21 and the lightings of the double feed detecting lamp 
37 and the projector 40 (at Step 113). Then, the routine 
advances to next Step 114. 

<S tep U4> — ; — 

7 . v At Step 218 of the (later-described) discrimination 

routine, it is decided whether or not a flag indicating the 
automatic release of the detection node switch 53 is erected 
in the RAM 65. If this answer is YES, the display unit 63 informs 
the operator of the release of the detection mode by means of 
a buzzer (at Step 11S) , and the routine advances to Step 1 16. 

if the answer of the afo rementioned Step 114 is NO (tnat 

7 is, if the automatic release is not set (at Step 218), on the 
other hand, the routine advances to next Step US. . 

< Step 11 6> —. r— — 

_, it is decided whether or not the clearing operation has 

'been performed to release the action of the separator 25 having 
operated at the aforementioned batching time or error detecting 
time. If this answer is YSS, the routine advan ces to Step 117. 

<Step 117> -- - — r-j- 

77 This flow is ended by outputting an open signal las should 



be referred to Step 21) to the holder 1. 

li :Here mil be described Step 120 and Step 121. 



<Step 120> 



At the aforementioned Step 105, the CN-OFF state of tne 
rotary cylinder position sensor output signal (SNS) is 
detected. If in the ON state, the routine is continued from 
the aforementioned Step 105 co Step 109 (or Step 110) , ^ When 
the OFF state is established, the routine transfers to S _ep 120 
As at the aforementioned Step 106, moreover, it is decided 
whether or not the pressure decision signal (VSW) i. « 
this answer is NO, the routine advances to next Step 150 a. at 
the aforementioned Step 106. Then, the discrimination OF, 
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signal is outputted (at Step 150) , and the drives of the counter 
motor 19 and the pump motor 21, and the lightings of the double 
feed detecting lamp 37 and the projector 40 are stopped (at Step 
151) If the output of the aforementioned pressure decision 
signal (VSW) is YES/ on the other hand, the routine advances 

to Step 121. > " 

<Step 121> ; — , . ~ 

' it is decided again whether or not the rotary cylinder 

position sensor output signal (SNS) is ON. The routine returns 
to Step 120, if the answer is NO, but the trigger signal (TRG) 
is outputted (at Step 122) (this TRG is fed to the discrimination 
processing flow, as indicated by arrow (2)1, if the answer is 
YES. The routine returns to Step 105 after the counter is 

counted by one ( at Step 123) .. 

ji Next, here will be desc ribed Step 150 to Step 165. 

~ teP Wher > the output of the pressure decision signal (VSW) is 
^not detected at Steps 106 and 120, as described 

«u C h as when the note in the standby position is not sucked 
:rl:n S ^here n i?no note to be counted, the discrimination OFT 
signal is outputted, and the drives of the counter motor 19 and 
tirpurnp motor 21, and the lightings of the double feed detecting 
TlpTl and the projector AO are stopped (at Step 151) , followed 

by advancing to S tep 152,. __ — - - 

<jtep^52^_ ^ - the (later _described) discrimination 
" 3 routine, it ^ decided whether or not a flag indicating the 
automat c release of the detection mode switch 53 is erected 
,1 1. ^ 65 rf this answer is YES, the operator is informed 
of em o£ the detection mode at the display unit 63 by the 
buzzer or % he U *e<at Step 115), and the routine advances to 

w S ^f^ a ^wlr^^ 




* <J ^She end signal is not outputted las indlcited by arrow 
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U coincide «;/^; r r»0, . 3 UaVindicaUn, an 

checking mode. If this anawer i predetermined 
incoincidence error t. 'f^. ^v.h=a. to Step 116. 

are, of the storage rn.it. »dO* ^uti ^ ,„ ths 

step 162. ' 



< Step 162> . . 7~~Z~ _ ortn t« ge t in the sealing 

, D ~ It is ^^J d W 5 ^ni to seal the 
mode. The sealing solenoid 35 is 



t is decided whether or no, - — counted re5ult of 

.ode. If thi ^rLd the a^ L Stored in the storage unit, 
the notes is ^^^^her hand, the routine advances 
If the answer is NO, on the ox: 

^7-^discrim^ation now in ^ q£ 

described with reference to Figs. i and 
Fig. 10. 




routine. If this answer is YES, the routine advances to next 

Step 202 . ■ — " 

o T* ? ll°ts decided whether or not t he discrimination ON signal" 
9 '(asindicaterby arrow (1) ) has been outputted from the county 

Routine If this answer is NO, the routine returns to Step 201. 

if the answer is YES, the analog switch 80 shown in Fig. 4 is 
1 Lrf I tha- the outputs of the double feed detecting 

routine advances to Step 204. . 

* Cfm w it is decided whether or not a note of different 
TL S Heated, wither or net too 
L „„*««r or not the decision fix. <« havo » 

answer *a in the display unit 63 (at step 

to display the error contents in the cusp > y 

205) , and the routine then returns to Step ,201 . Here, the 

, >r t-he aforementioned Step 205, is reo u« 
signal, as outputted at „ne aror indicated by arrow 
Step 108 of the counting routine of Fig. 6, as indicate 

(3) . 



11 I - CRe . and the abnormal discrimination 
the side f^^jSi^^^^VHTMi** 
detection {or the answer is «v/ / 

»^, n c.. to n.»t S* « r '"/ o u . flwt tli „. r 8 j, M JL 

232 . oor u r*; ;:« h ". ~ » s« P 

first Step 204 is always 
206. 



7 Onthe basis of tae detect* — ~ * d h double 

? the double ^^.f-JSSLSlS !t^»l ^r the 

~ a^^d so that their error 
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contents are displayed (at Step 207) in the display unit 63, 

and the routine returns to Step 201. 

Here, the error signal, as outputted at the aforementioned 



Step 207, is fed, as indicated by arrow (3), to Step 108 of the 

count ing routine of Fig. 6. . 

w| If the answer is NO, that is, if no double suction is 
decided, on the other hand, the routine advances to next Step 
208. 



/»_. As at Step 204, at the time of outputting the first trigger 
signal (TRG) , the note Sa to be discriminated on its double 
suction is not present at the position of Fig. 1, and the double 
comparison level for the reference is not set. Therefore, the 
answer of this Step 206 is always NO, and the routine advances 
to Step 209. — 



<Step 208> „ . . — _— 

lt>3 The analog switch 79 shown in Fig. 4 is selected, and the 



j j iuc- _,__,«._.>_ ^ w»"_.-w_- • - — - t 

output of the area sensor 34 is stored through the amplifier 
72 and the A/D converter 73 in the RAM 65 so that the area data 
{or the data on the K lines) in the area E are fetched. Here, 
these area data are fetched on the basis of the flow, as shown 

in Fia. 8. , , — — — — 

j»h When the fetch signal is outputted (at Step 300), more 
specifically, the Y is set to 0, and the X is set to 0 (at Step 
301) . After this, the routine advances to Step 302. Ac this 
Step 302, it is decided whether or not the output of the necessary 
data {i.e., the line data) of.N lines has been ended, if this 
answer is YES, the discrimination starting signal is outputted 
(at Step 303) , and the routine returns to the main one of Fig. 
7. If the answer of Step 302 is NO, the routine loops through 
Steps ; 304 to 311 till the designated data of N lines are outputted 
at Step 312. The routine advances to Step 303, as descrioed 
hereinbefore, at the instant when said data are output ted. 
, 9> - When the fetch of the area data for each line is thus ended, 
moreover, the routine advances to next Step 209, as shown in 

Fig. 7. _ 

<Ste P ^209> __ ^ ~ 

are at the level having no pattern (i.e., the black pattern of 
the surface lb of the aforementioned holder 1) . If the answer 
is YES (i.e., no data), the end signal is outputted (at Step 
210) , and the routine returns to Step 201 . Here, the end signal, 
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as outputted at the aforementioned Step 210, is fed, as indicated 
by arrow (4), to Step 153 of the counting routine of Fig. 6. 

If the fetched area data are at the level having the pattern 
(that is, if the answer is NO), the routine advances to next 

Step 311. 

<Step 211> 



h) It is decided whether or not the note sucked by the suction 
shaft 5 is the first sheet. The routine advances to Step 212, 
if the answer is YES, but to Step 230 if the answer is NO. 



<Step 212> \ 

io7 The area data, as fetched at Step 208 for the first note, 
are compared with the reference data (of the 4 patterns of the 
sides/positions for4fte^H^_^d) _of f to^all^2 patterns J 4 
xL patterns) of the p re vailing 3 tet-ftds (i.e., theL'kinds) stored 
in the ROM €4, an d the routine advances to next Step 213. 
<Step 213> 

no The area data of the aforementioned first note and the 
reference data of the 12 patterns are compared to decide whether 
or not there is a coincident pattern. The routine advances to 
Step 219, if the answer is YES, but to Step 214 if the answer 

is NO. 

<Step 214> ; \ 

It is decided whether or not the changeover switch (of the 
operation switches 55) has been set OFF. If this answer is YES, 
the routine advances to Step 215, at which the first note is 
so abnormal that it cannot be discriminated. A flag indicating 
the abnormal discrimination is erected (at Step 215) at a 
predetermined area of the storage unit (e.g., the RAM 65), and 
the routine returns to Step 201. 

t>.i If the answer of the aforementioned Step 214 is NO, that 
is, if the aforementioned changeover switch is set ON, the 
detection mode switch 53 is released at first (at Step 216), 
and the discrimination OFF signal for interrupting the reading 
cf the surface patterns of the notes is outputted (at Step 217) . 
Next, a flag indicating that the detection mode switch 53 has 
been released is erected (at Step 218) in the predetermined area 
of the storage unit (e.g.. th e RAM 65). _ . 

• .? Here, the discrimination OFF signal, as outputted at the 
aforementioned Step 217, is fed to Step 202. On the other hand, 
the storage data, as stored at the aforementioned Step 218, are 
fed to Step 114 and Step 152 of the aforementioned counting 
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i th. reference data of the 12 patterns, on th. other hand, 
thr^^ kinds is erected 4-»€-~step iiJ-*r ±" « 

set (at Step 221) in the storage unit (i.e., RAM 65), ana 
routine advances to Step 222. 

< -^^rn^^Tt ^ aforementioned Step 2lTT^^ 

t. .Vsuckef by tie aforementioned suction shafts 5 « not 
note, as suOcea oy toe id not ^ 

the first one, on the other nand, the a.ea aau 

At?h«d at Step 208, are exclusively compared with the 
as fetched at Step z > ternS of sides/positions on a 

reference data of the four P ^ ^ ^ 

specific note Kind (as set at Step 2 s 

and the routine advances to ne xt Step 231. _____ 

<SJ_eiL^-i-* e compared with the reference* 

"J . Tthe 4 Patterns of the sides/positions of a specific 
data or the 4 patterns « H „ ld _ uhe ther or noc there is 
do*estlc/foreign note Kind, »££££\ t is deci d e d that 
, coincident pattern. " or / s:c icUy speaking, 

this note belongs to = ^orSninatlon note). A flag 

can belong to » *J__J^_ MaMd ,«t step 232. in a 

r _ ^.mentioned Ste p 201. ■ f — .„.„■- 

"~ " there is the "^^^^eatin, the sides of the 
U »> , on f « ""^ot " the predetermined area of the 

to next Step 222. 

;f S£ i Ffr^ciSd^5^^ 
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ON. The routine advances to Step 201, if the answer is NO, but. 
t o next Step 223 if the answer is YES. . 

< 5tep 22 3> „ — — rr — 

h <j it is decided whether or not this note is the first. The 

' routine advances to Step 225, if the answer is NO, but to next 

Step 224 if the answer is YES. _ 

<step 224> . . 

15 The side code of the first note, as set at the 

aforementioned Step 220, is set as the side reference da Win 
the storage RAM 65, and the note side decision is made (at S.ep 
225) on the basis of those side reference data. 



"The aide code, as set at Step 220, is compared with the 
side reference data set at Step 224, to decide whether or not 
the second and subsequent notes are coincident in their sides 
w<th the first note. The routine returns to Step 201, if tney 
are coincident (that is, if the answer is YES), but advances 
to next Step 226 if they are incoincident (that is, if the answer 
is NO) . At this Step 226, a flag indicating the side 
incoincidence is erected (at Step 226) in the predetermined area 

of the storage unit, and the routine "^ nS , o \%\" P te 2 D 01 ' 32 f ;^ 
which the aforementioned operations of Step 201 t o Step 232 are 

. ^^Here^^he' timings, at wh ich the aforementioned trigger 
signal (TO) and the double data are fetched, are illustrated 
In a tiling chart of Fig. 10. If these timings for fetching 
the trigger signal (TO) and the double data are made to 
correspond to the step numbers of Fig. 7: the discrimination 
correspond to ca v double data fetching 

trigger signal corresponds to Step 201, ineao««« , 
tSSfl to Step 203; the error check tiding to Step 204; the double 
c^cAiming'o Step 206; the area data 

208 ; the end check timing to Step 209; the ^^^^ 
to Stens 211 to 213 and Steps 230 and 231; and the kind, side, 
aouble* comparison level and error setting timings t Steps 2x9 
to 221, Step 214. Step 226 and Step 232, respectivel y. 



g the' discrimination apparatu ^^ne paper currency 

'"'counter thus constructed, simultaneously as the detection mode 
C sw"ch 53 is turned ON, the changeover ^^f^*^ 
switches 55) having the automatic J^p 
ON. If the first note is too abnormal * 
213) , the aforementioned detection mode switch 53 .s then 
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automatically released (OFF) (at Step 216) , and these notes are 

exclusi vely counted (at Steps 114/ 152 and 217) . 

■ when the detection mode switch 53 is thus automatically 

released so that the count of the notes is exclusively performed, 
the warning of the buzzer and so on indicating that the detection 
mode is released by the display unit 63 is performed (at Step 
115) so that the operator and others can recognize the exclusive 

perform ance of the count. . 

5£ aforementioned discrimination apparatus, 

therefore, even if the first note is decided to be abnormal for 
the discrimination, for example, at least the count is performed 
and can be recognized by the operator . At the instant when this 
count is ended, therefore, the operator can inspect the first 
note and can st art again the discrimina ting/counting works. 

. o n the other hand, the release of the aforementioned 

detection mode switch 53 is performed by turning ON the 
changeover switch. However, the setting is not necessarily 
limited thereto, but the changeover switch may be turned ON wnen 

the detectio n mode switch 53 is turned ON. . . 

^7 on the other hand, the program for discriminating Japanese 

notes tnto l, t1fat. for discriminating US notes by replacing the 

RO M 64 and so on. — - — ; ' 

thQ afor ementioned discrimination control circuit 46, 

on the other hand, the line data are extracted along the X- 
axis but should not be limited thereto, and may be extracted 

? n10nq More 0 re rrthe sensor for r eading out the surface pat^ 
from the aforementioned area E may be exemplified, in place o. 
the aforementioned area sensor 34, by 0 ^^ S ^ M ^,Z 
sensors which are arranged in a plurality of rows at a spacing 
"the"- fxis or X-axis, asshowninng. 2, and the data .detected 
by these sen sors may be read out by designating th eir row 
, * in this paper currency counter, still moreover, i: 
arbitrary to arrange the sealing mechanism for sealing the 
band^rapper and the double feed detecting mechanism for 

detecting the doubl e feed. ■ 

fE^fects of the Invention) -■ , - — , ... , 

„, ^cording to the invention, 5 has been described m de ail 
'"hereinoerore. there 1= provided an automatic releasing function 
to release said different kind note detectln, function to .Mr > 
the S when a first note Is decided to belon, to the 
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abnormal discrimination. As a result, when paper sheets other 
than the notes are to-be counted or when the first note is 
abnormal for the discrimination, the discrimination is 

interru pted so that only the notes are counted. 

on the other hand, a release alarm function provided to 

"output an abnormality detecting signal when said automatic 
releasing function is ON. At the instant when the 
aforementioned counting operation is ended, for example, the 
operator is enabled to recognize that the counting operation 
was performed with the different kind note detecting function 
is OFF (or released) , by confirming an abnormality detection 
signal outputted from said alarm function. As a result, the 
trouble that the discriminated and ^discriminated paper sheets 
are mixed can be prevented in advance, and the operability is 
so improved that the paper sheets other than the notes can be 
counted without considering the mode. 



4 Brief Description of the Drawings t 

In Figs 1 to 10 showing one embodiment of the invention: 

Fi4 1 is a top plan view; Fig. 2 is a view taken along line 
II - II of Fig. 1; Fig. 3 is a section of the suction shaft and 
the suction conduit line; Fig. 4 is a block diagram of the counter 
control circuit and the discrimination control circuit; Fig. 

5 is a flow chart of the counter control operations; Fig. 6 is 
a flow chart showing the CPU operations of the counter control 
circuit; Fig. 1 and Fig. 8 are flow charts showing the CPU 
operations of the discrimination control circuit; 

and Fig. 10 are flow charts of the counter control operations 
and the discrimination control op erations. _ 

1 Holder 

5 suction Shaft3 

40 Projector : 

41 Receptor (Detecting Element) 

45 Counter Control Circuit 
(Drive Stopping Function) 

46 Discrimination Control Means 
(Different Kind Note Detecting Function, 
Drive Stooping Function, Automatic Releasing 
Function, and Release Alarming Function) 

S3 Detection Mode Switch 
(Selecting Function) 
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55 Operation Switches 

(Changeover Switches) 
(Automatic Releasing Function) 

63 Display Unit 

(Release Alarming Function) 

Applicant: Laurel Bank Machine Co., Ltd. 
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11 Pressure Sensor 
16 Solenoid Valve 

18 Rotary Cylinder Position Sensor 

12 Counter Motor 
21 Pu»p Motor 

23 Holder Motor 

24A, 24B Holder Open Position Sensor 

Holder Closed Position Sensor 

28 Batch Solenoid 

34 Area Sensor 

35 Sealing Solenoid 
37, 40 Lamp 

37, 38 Double Detecting Sensor 

50 Input Side I/O Port 

51 Receiver 

52 START Switch 

53 Detection Mode Switch 

54 Side Mode Switch 

55 Other Operation Switches 

61 Output Side I/O Port 

62 Driver 

63 Display Unit 

70 Output Side I/O Port 

71 Driver Circuit 

73 A/D Converter 

74 Input Side I/O Port 

81 Data Transfer I/O Port 

82 Data Transfer I/O Port 

51 POWER ON 

52 Holder Open Position ? 

53 Drive Holder Motor Open 

54 Suction Shaft Standby Position 7 

55 Drive Counter Motor Slow Forward 

56 Mode Setting Operation ? 

57 START Signal ? 

58 Detection Mode ? 

59 Lamp ON 

S10 Holder Closed Position ? 
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511 Drive Holder Motor Closing 

512 start Pun?) Motor Drive 

51 3 Suction Shaft Start Position ? 

51 4 Reverse Counter Motor Slow 

51 5 Pressure Sensor > ON Pressure ? 

51 6 Constant Time Elapsed ? 

517 Start Counter Motor Forward 

518 COUNTING OPERATION 

519 Pressure Sensor < OFF Pressure 

520 End Counter Motor Forward & Pump Motor Drive 

521 Open Signal ? 

530 Reverse Counter Motor Slow 

531 Failure Suction at N~th Time ? 

532 End Pump Motor Drive 

533 Output Alarm Signal 
S3 4 INTERRUPT 



S50 MODE SETTING 
6 



51 00 COUNTING ROUTINE 

5101 Detection Mode ? 

5102 Output Discrimination ON Signal fi Side Mode 
Signal 

SI 04 Output TRG 

51 07 Detection Mode ? 

5108 Error ? 

5109 Batch Mode ? 

5110 Note No. Coincide ? 

5111 Batch Solenoid ON 

5112 Output Discrimination OFF Signal 

SU3 End Counter Motor Forward & Pump Motor 

Drive, and Lamp OFF 
S114 Automatic Release ? 
alia Alarm Detection Automatic Release 

5114 Clearing ? 

51 15 to HOLDER OPENING 

5122 Output TRG 

5123 Counter 1 Up 
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5150 Output Discrimination OFF Signal 

5151 End Counter Motor Forward & Pump Motor 
Drive, and Lamp OFF 

51 52 Automatic Release 7 

5153 Detection Mode ? 

51 54 End Signal ? 

5155 Constant Time Elapsed ? 

5156 Set Residual Error 

51 60 Note No. Checfc Mode ? 

51 61 Note No. Coincident ? 

51 62 Sealing Mode 1 

5163 Sealing Solenoid ON ? 

51 64 Adding Mode ? 

5165 Add Counted Values 

5166 Set Inco incidence Error 



Flo. 7 

5200 Discrimination Routine 

5201 TRG ? 

5202 Discrimination ON ? 

5203 Fetch Double Data 

5204 Different Note Kind, Side Incoincldent, 
Abnormal Discrimination ? 

5205 Output Error Signal & Error Code 

5206 Double Suction ? 

5207 Output Error Signal & Error Code 

5208 Fetch Area Data 

5209 No Data ? 

5210 Output End Signal 
: S211 1st Note ? 

5212 compare 12 Patterns 

5213 coincident Pattern ? 

5214 Automatic Release Inhibited . 

5215 Set Abnormal Discrimination Code 

5216 Automatic Release Detection Mode 

5217 Output Discrimination OFF signal 

5218 Set Automatic Release 

5219 Set & Output Note Kind Code 



or 
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5220 Set Side Code 

5221 Set Double Comparison Level 

5222 Side Mode ? 
.3223 1st- Note ? 

5224 Set Side Reference Data 

5225 Side coincident ? 

5226 Set Side Incoincidence Code 



ElSL-J 

S AREA DATA FETCH 

S300 Fetch Signal ? 

5302 N-Line Output Ended ? 

5303 End Fetch & Output Discrimination Starting 
Signal 

S312 Output Data of Designated Lines 

Fig- 9 

(a) start Signal 

(b) Holder Motor Drive Signal 

(c) Pump Drive Signal 

(d) Solenoid Valve Drive Signal 

(e) Counter Motor Drive Signal 

(f) Rotary Cylinder Position Sensor Output 
Signal 

(g) Pressure Decision Signal 

(h) Discrimination Trigger Signal 

(i) Counter Signal 

F i g, 10 , 

Discrimination Trigger Signal 
Double Data Fetch Timing 
Error Check Timing 
Double Check Timing 
. . Area Data Fetch Timing 
End Check Timing 
Discrimination Timing 

Note Kind, Side, Double Comparison Level, and 
Error Set Timing 
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